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的自组装单分子层膜（SAMs）。但在 HOPG 上，NDC 分子形成了周期性亮暗
变化的 Moiré 条纹结构，BDC 分子则形成了匹配结构( BDC SAMs 中出现了
滑移结构)。这些结构都是由吸附物－吸附物，吸附物-基底相互作用力之间的微
妙平衡导致的。 
    2．成功地在 HOPG 表面上构建具有较高热稳定性且与基底形成不匹配的
三氰酸密胺(CA·M) SAMs。同时，分别对三聚氰胺以及三聚氰酸分子在 HOPG 
表面的自组装进行相应的研究分析。STM 实验表明在三聚氰胺 SAMs 中可以观
察到其分子有手性结构，三聚氰酸 SAMs 则形成网状的 Moiré 条纹结构。通过
一系列的高分辨 STM 图并结合理论化学计算构建了 CA·M SAMs 的结构模
型。 
3. 初步探索了功能有机小分子 SQA 和 Bpy 同系物（Bpye,Bpyp）在 





















An effective and simple preparation is needed to make nanotechnology more 
practical. Self-assembled monolayers (SAMs) on solid surfaces is such a “bottom up” 
and controllable method that can help to obtain a large and well-ordered layer, and it 
is also a significant means to assemble and functionalize nano-devices and 
nano-systems on solid surfaces. Furthermore, the potential applications on sensors, 
molecular recognition and nanoelectronics of the assembled solid surfaces make this 
controllable fabrication method more significant. In this thesis, we systematically 
studied a series of SAMs directed by lateral non-covalent bonds with different 
strength by using Scanning Tunnelling Microscopy (STM). By carefully studying the 
effect of the Self-assembly molecules structure and the surface structure on the 
structure of SAMs, we would get a deeper understanding of the adsorption behavior 
of adsorbed molecules, and characteristics of the self-assemblies of those molecules. 
The main conclusions can be summarized as follows: 
1. We systematically investigated the self-assemblies of two structurally similar 
molecules, 2,6 - naphthalene dicarboxylic acid (NDC), 4,4 '- biphenyldicarboxylic 
acid (BDC). The SAMs of BDC and NDC were respectively assembled on high 
pyrolytic graphite (HOPG) and Au (111). The results show that the SAMs of NDC 
and BDC on the Au (111) surface matched well with the substrate. However, on the 
HOPG surface, NDC molecules formed Moiré pattern that appeared as a waving 
contrast along the b direction, and BDC moleculars formed a commensurate structure. 
These structural features are the results of the delicate balance between adsorbate - 
adsorbate, adsorbate - substrate interactions. 
2. Incommensurate CA·M SAMs with high thermal stability were successfully 
constructed on the HOPG surface. In addition to the assembly of CA·M, the 
self-assembly of melamine molecules and cyanuric acid molecules have been 
respectively investigated on HOPG. Chiral structure was observed in the SAMs of 
melamine molecules, while Moiré pattern was found in the SAMs of cynauric acid 
molecules in STM images. The structure model of CA·M SAMs were established with 















3. We preliminary studied the self-assemblies of Squaric acid (SQA) and the 
derivatives of Bpy (Bpye, Bpyp) on the Au(111) surfaces. Possible models of the 
SAMs of (SQA) and the derivatives of Bpy (Bpye, Bpyp) on the Au(111) surfaces 
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